Findings from studies of massage, one of the most commonly used nonpharmacological nursing interventions for managing cancer pain, are inconsistent. The purpose of this article was to elucidate the methodological underpinnings of these inconsistencies with a systematic review of study design, methods, and massage efficacy in adult patients with cancer. A total of 15 studies published in English between 1986 and 2006 were identified by searching in 6 electronic databases. An author-developed tool and an adapted assessment tool were used to extract information from each study and examine the quality of reviewed studies. Methodological issues that potentially account for discrepancies across studies included less rigorous inclusion criteria, failure to consider potential confounding variables, less than rigorous research designs, inconsistent massage doses and protocols, measurement errors related to sensitivity of instruments and timing of measurements, and inadequate statistical power. Areas for future study include determination of appropriate cutoff values of selected outcome measures, delivery of equal doses along with standardized massage protocols, examination of length of massage effects over time, and use of single-blinding randomized clinical trials with large sample sizes.
D espite extensive progress in the scientific understanding of pain, 51%
1 to 77% 2 of cancer patients experience moderate to severe pain at some time during their illness. Theoretically, 90% of cancer pain can be adequately relieved with relatively simple medical interventions. 3, 4 In practice, however, fewer than 50% of cancer patients actually achieve effective pain relief. 5 Often, pain treatment is associated with tolerance and unexpected side effects. Thus, cancer patients and their caregivers increasingly have looked to complementary alternative medicine (CAM) such as massage, one of the most commonly used nonpharmacological interventions for managing cancer pain.
6Y9
Visits by the general public to massage therapists have increased significantly for chronic conditions such as back and neck problems and fatigue. Annually, the expenditures for massage therapy (MT) are estimated at $3 million and $6.8 million in 1990 and 1997, respectively. 10 The scientific community, however, is skeptical because CAM studies are less rigorous or do not control for placebo effects. 11, 12 It is important to prove the relative effects of massage with a more rigorous approach so that clinicians can translate the research evidence into best practice and optimally improve pain management.
Massage therapy is a systematic and scientific manipulation of soft tissues of the body. Massage therapy has been extensively documented as one of the oldest therapeutic approaches used to reduce pain, 13Y17 anxiety/disturbed mood, 18Y24 agitation, 25 physiological arousal, 26Y28 sleep disruption, 17, 29, 30 and muscle tension. 21,31Y33 Other benefits included improvement of local circulation, 34Y35 lymph flow, 36, 37 fatigue, 32, 38 and immunity. 39, 40 To date, 15 studies 13Y18,20,22Y24,26Y28, 37, 41 have been reported on the effects of massage in patients with cancer; however, the results of these clinical trials are inconsistent and have not been systematically reviewed in previous review articles. Moyer et al, 42 in a current meta-analysis of 39 studies, included only 2 studies conducted in cancer populations. The other meta-analyses or systematic reviews of MT research focused either on a singular outcome measure, 43 noncancer populations, 44, 45 or a small portion of the studies that have been conducted in cancer populations. 46 More importantly, no review has discussed the inconsistencies across studies from a methodological perspective. The purpose of this article was to elucidate the methodological underpinnings of the inconsistent findings with a systematic review of study design, methods, and massage efficacy in adult patients with cancer.
n Methods
Sampling
This systematic review consisted of data searched from the following computerized databases: PubMed, CINAHL, PsycINFO, Dissertation Abstracts, University of Washington Library Catalog, and Cochrane Library. Also, the bibliographies of relevant studies, especially previous meta-analyses, were explored to ensure thoroughness. A preliminary search of PubMed and CINAHL indicated that most massage investigations in cancer populations were primarily initiated after 1984. Thus, this search examined publications from 1985 to 2006 in English, entering the keywords CAM, massage, nonpharmacological intervention, healing touch, Swedish massage, foot massage, backrub, slow stroke back massage (SSBM), cancer-related pain, symptom distress, anxiety, mood distress, physiological relaxation, nausea, fatigue, sleep disorder, and quality of life. Initially, 178 abstracts were found, and review of the abstracts resulted in 57 potentially relevant studies based on the inclusion criteria that studies were research based and conducted in adult cancer patients. A total of 15 studies  13Y18,20,22Y24,26Y28,37,41 were identified using the following inclusion criteria: (1) participants were adults diagnosed with cancer, (2) one of the treatment modalities was massage with soft body tissue manipulation, (3) at least one outcome variable was measured with a quantitative tool, and (4) studies were quasi-experimental or experimental and included statistical analyses. Studies were excluded if they (1) were published only as abstracts; (2) involved reflexology, aromatherapy, or healing touch; or (3) were solely qualitative with no quantitative measures. Two studies 23, 24 were included that had massage and aromatherapy because massage only was provided as the control condition.
Inclusion and Exclusion Criteria

Instruments
For this systematic review, we used 2 tools. In table format, the following details were abstracted from each study: (1) author and the year of publication, (2) number of participants, (3) study design and massage protocol (types of massage technique, number of massage sessions, length of massage, and number of therapists), (4) outcome variables and their measures and instruments, (5) timing of measurements, and (6) statistical significance of results (Table 1) . Then a 10-item assessment tool modified from Detsky et al 47 and van Tukder et al 48 was used for evaluating the quality of studies, including research design, validity of research, and statistical analyses (Tables 2 and 3 ).
Calculation of Effect Sizes and Power
We calculated effect sizes (ESs) and retrospective power estimations based on means and SDs of outcome measures. The ES that is known as Cohen d 61 represents a standardized mean difference (unit change) between the experimental and control groups in the outcome measures (ES = x e j x c /s, where x e is the mean for the experimental group; x c is the mean for the control group; s is the within-group SD). 61 Effect size is categorized as small (0.2), medium (0.5), or large (0.8). 62 Statistical power is the ability to reduce a risk of type II error, which Boccurs if the null hypothesis is regarded as true, when, in fact, it is false.[ 62(p483) Generally, an acceptable level of power is 0.80, indicating an 80% probability that acceptance of the null hypothesis was correct. 62 n
Results
Study results are detailed by study in Table 1 . In the following section, summarized across studies are the characteristics 
Characteristics of the Studies
The timeframe of publication in these reviewed studies was from 1986 to 2004, and 10 studies (67%) were authored by nurses. Two studies had either a physician 17 (6%) or a psychologist 18 20, 27, 37 were conducted in an outpatient setting, and the remaining 2 (12%) studies 13, 28 were conducted either in a combination of inpatient and outpatient settings or in a home-based hospice program.
Characteristics of Study Samples
Except for 3 studies, 13, 15, 27 all had small sample sizes, ranging from 6 to 52, and the total number of participants in the 15 studies was 1,943. The mean ages of participants for this analysis ranged from 41 to 71 years. With a retrospective power analysis, only 2 studies 13,37 had at least statistical power of 80%, and the remaining studies ranged from 5% 41 to 78%. 23 The gender distribution in each study varied from predominately women (n = 7, 47%) to men (n = 4, 27%) or single gender (n = 2, 13%). Only 1 study 17 had equal representation of men and women. A gender effect for MT was noted in a study with unequal pain intensity at baseline, 41 but this finding was contradicted by 2 other studies. 15, 28 Other confounding variables related to individual factors were also identified, including previous experience of massage, timing of analgesic use, and the setting (inpatient vs outpatient). In a study of 3 sessions of 10-minute SSBM in 6 women with breast cancer, investigators found that previous Quality of study was determined by the total score of evaluation items and classified as low quality (e3), medium quality (4Y6), and high quality (Q7). Lower quality: n = 2 (14%), medium quality: n = 4 (29%), higher quality: n = 8 (57%). a Published as a pilot study. The numbering of studies is comparable to Table 1. massage experience was statistically correlated with improvement in mood status (P G .001). 22 The timing of analgesic consumption was associated with a significant decrease in pain 2 hours after medication use (F 5,23 = 9.03, P = .006). 41 Cassileth and Vickers 13 revealed that outpatients had persistent symptom improvement during the 48 hours that they were studied, whereas this improvement was not observed in inpatients.
Most participants in our review received massage concurrently with their cancer treatment protocol, whereas 4 studies 23, 24, 26, 28 included hospice patients, and 1 study excluded patients with active treatment. 37 Authors of 6 (40%) studies 14Y16,18,26,27 specified inclusion or exclusion criteria for selection of participants. Only Williams et al 37 explicitly defined the magnitude of primary outcome for inclusion, such as limb volume measurement of larger than 10% excess volume. Four (27%) studies 14, 20, 23, 27 included patients with metastatic cancer, and patients with bone metastases were part of the sample in 2 studies. 16 ,17 Yet, patients with bone metastases were excluded in Meek's 26 study.
Characteristics of Research Design
Nearly half (n = 7, 47%) of the studies 13, 14, 16, 17, 20, 22, 26 were considered quasi-experimental in their pretest-posttest designs due to the lack of randomized group assignment (n = 4, 27%) or the lack of a control group (n = 3, 20%), and the remaining (n = 7, 47%) studies 15, 18, 23, 24, 27, 28, 37, 41 were experimental with pretest-posttest designs. To ensure true randomization, 5 of 9 studies 16, 18, 27, 28, 41 (56%) with between-group designs examined the homogeneity of participant characteristics, and yet, only 3 studies 16, 18, 27 demonstrated the homogeneity between groups. Likewise, 2 (20%) studies considered types of cancer 16 and baseline of pain intensity 41 as covariates, whereas Corner et al 20 allocated groups by gender, disease sites, and performance status. Some studies (n = 5) used standard care as a control group (condition), whereas 3 studies 16, 27, 41 had an attention group with provision of equal time as the experimental group. The other 2 studies 23,24 used aromatherapy as comparison groups. All studies except one 28 failed to blind data collectors, so demand characteristic effects that refer to patients' deliberately monitoring responses to fit perceived demands cannot be completely ignored.
Characteristics of Massage Intervention
The comparison of intervention effects across studies becomes problematic because of considerable variation in the intervention protocols, including types of massage techniques used, body area massaged, the total dose of massage, the time of day of massage delivered, and the number of therapists. The most commonly cited massage was light Swedish massage, 13, 14, 18, 16, 27, 41 followed by full-body massage with diverse stroking techniques (ie, petrissage, friction, and compression), 23, 24 back massage, 20 SSBM, 22, 26 foot massage, 15 and lymphatic draining. 37 Except for 3 studies, 13, 17, 18 all studies delivered the same types of massage with equal doses of intervention, but the intensity and duration of massage ranged from 1 session of 3 to 45 minutes to 15 sessions over 3 weeks. The total intervention time varied from 6 to 675 minutes. For studies with a series of massage sessions, the interval between massages ranged from 1 to 3 days to a week. Most studies 13, 16, 17 
Characteristics of Outcome Measures
The variability of outcome measures and instrumentation and their ESs in this review are astonishing. Pain measurement was not an inclusion criterion, but the most frequently studied variable was pain intensity as measured with a single- systolic blood pressure (ES: 0.24Y0.58) and diastolic blood pressure (ES: 0.2Y0.12), 14, 18, 26, 27 respiratory rate (ES: 0.20), 14, 18, 28 or skin temperature (ES: 0.04Y0.14).
26
With respect to the measurement intervals, most studies used pretest-posttest research designs with single-time point measurements in conjunction with a variety of measurement intervals from immediately following the massage 18,14,26Y28,37,41 to 5 to 10 minutes, 14, 26 10 to 20 minutes, 13,15 1 to 2 hours, 41 2 to 5 hours, 13 or 24 to 48 hours 13, 20 after massage. For studies with repeated measures design, 4 of 5 studies 18, 22, 26, 27 primarily focused on immediate or short-term effects (5 minutes) of massage, with the exception of Weinrich and Weinrich.
41 They continuously followed a single session of massage for effect on pain intensity with immediate, 1-hour, and 2-hour measurements, but the massage effects were not sustained for 1 or 2 hours after the intervention. The wash-out period for studies with crossover designs 15, 27, 37 ranged from 24 hours to 5 weeks. With a mean wash-out time of 16.7 days, Post-White et al 27 compared 4 weekly 45-minute sessions of either massage or healing touch to the presence of therapists or standard care conditions in 164 patients who were receiving chemotherapy with identical repeating cycles. They found significant carryover effects on analgesic use and pain index, indicating that the value of the variable in the first period influenced responses in the second period.
Massage being a subjective experience, 3 studies 20, 23, 27 in this review used interviews or questionnaires to elucidate patients' perceptions and satisfaction of receiving massage. Qualitative responses indicated that massage was perceived as a beneficial intervention for reducing stiffness and tension in muscle, pain and symptom relief, improved relaxation, edema, fatigue, sleep, and a sense of peace or calm.
n Conclusions and Implications for Future Research
Comparability of results across studies in this systematic review is difficult due to variations in the sample size; nature of the populations and research designs; complexity of protocols; and wide range of measurement intervals, outcome variables, instrumentations, ESs, and statistical power as reported in the publication. The most consistent trends, however, indicated that the massage group (condition) appeared to have more positive effects than the control group (condition) in terms of decreasing pain intensity, nausea, fatigue, distressing symptoms, anxiety, and self-report of relaxation and physiological arousal (blood pressure) immediately or 5 or 10 to 20 minutes after massage but not beyond 20 minutes after termination of massage. In contrast, the most notable inconsistent massage effects included sleep, analgesic consumption, quality of life, and depression or mood disturbance. Numerous methodological factors about the internal and external validity of these studies need further exploration before definitive answers regarding the discrepancy of findings become available. We noted the following methodological issues that should be addressed in the design of future studies.
Inclusion criteria. The selection of at least moderate severity for outcome measures at baseline is more likely to detect massage effects in comparison to mild severity. For instance, Weinrich and Weinrich 41 claimed that the low pain intensity at baseline (mean = 3.1 for experimental group, mean = 2.6 for control group on a Visual Analogue Scale) limited the ability to detect significant group effects. In contrast, a significant massage effect on pain intensity was noted in studies with samples of moderate pain intensity at baseline (48.2 T 29.1 mm) 14 (9.5 T 4.9 on a 0Y24 score). 16 Similarly, Post-White et al 27 concluded that the insignificant findings on nausea most likely reflected a floor effect, indicating that low nausea scores at baseline (less than 1 on a 0Y10 score) had no room for improvement in response to massage. Thus, investigators should determine appropriate cutoff values of outcome measures to increase the likelihood of detecting massage effects. In addition, whether the complexity of the cancer treatment protocol potentially influenced the massage effects is yet another area for further clarification.
Potential confounders. As massage is a form of touch, participants may respond to massage differently in relation to gender, culture, or socioeconomic groups. Despite the small sample sizes in the reviewed studies, identification of potential confounders including gender, previous experience of massage, timing of analgesic use, and the setting may assist future investigators in clarifying the inclusion and exclusion criteria. Also, analysis of these confounders will provide researchers with options for choosing stratification techniques to maximize power in subsequent randomized clinical trials.
Design rigor. More than half of the studies in this review were quasi-experimental designs, which might lead to overestimating treatment effects as a result of nonrandomization or lack of a control group. In addition, few studies demonstrated homogeneity between experimental and control groups. The heterogeneity of participants could taint conclusions drawn from these studies. For instance, a gender effect for massage was found in the study of Weinrich and Weinrich, 41 in which men (mean = 4.19) had higher pain intensity at baseline than women (mean = 1.65). Perhaps, the different effects of massage between genders result from unequal baseline pain level rather the gender itself.
Control group issues. The internal validity of the reviewed studies was compromised by failure to provide equal time or attention to the control group or to control for social desirability and therapist effects. Most reviewed studies used one therapist to ensure consistency of intervention, and yet, this may limit the generalizability of massage effects. It seems to be not feasible to create double-blinded placebo-controlled clinical trials in massage studies, as massage involves interaction between a giver and a receiver via a hands-on manipulation of soft tissue of body areas. Instead, researchers may consider adding an attention control group and blind data collectors to differentiate the massage effects of actual touch from social attention.
Experimental design. Crossover experimental designs might eliminate heterogeneity between intervention and control groups and minimize potential confounding factors in terms of the stage of disease, complexity of anticancer treatment protocols, and schedules of analgesics for cancer populations. Future investigators need to determine the extent of time needed to Bwash out[ the effects of a previous massage. To date, this determination cannot be made unless the duration of massage effects is established.
Massage protocol. Massage effects varied according to the body area massaged and dose (intensity) of massage delivered. Cassileth et al 13 documented that Swedish and light touch massages were superior to foot massage in terms of improving the severity of presenting symptoms after controlling for E32 n Cancer Nursing TM baseline scores. Whether significant differences were solely due to difference in body areas massaged (foot massage vs back or full body massage) is inconclusive because of difference in length of massage provided. Swedish or light touch and foot massage were delivered for an average of 60 minutes and 20 minutes, respectively. Two studies found significant cumulative effects of massage, indicating that massage effects increase for additional sessions. 13, 20 None of the studies examined the effect of time of day at which the massage was delivered. However, patients tended to report an improvement in their fatigue associated with decreased pain and depression after a good night's sleep and reported symptom distress as the day progressed. Investigators need to consider the potential confounding factors related to the rhythmicity of symptom distress. Thus, it appears especially important to deliver equal doses and the same type of massage along with standardized massage protocols at the same time of day to all participants.
Measurement errors. These issues relate to sensitivity of instruments (accuracy of measurement) and timing of measurements. Few studies (33%) in this review documented the psychometrics of their measurements. Whether those instruments are suitable, sensitive, and valid to detect massage effects in cancer populations is inconclusive. Wilkie et al, 28 for instance, claimed that an insignificant group effect on current quality of life (ES: 0.07) and satisfaction with quality of life scores (ES: 0.11) might be associated with the sensitivity of the tool used. Perhaps these items were not sensitive enough to detect massage effects in patients receiving good-quality pain control. Only Meek 26 (1 of 15 studies) used automatic measurement devices for measuring heart rate and blood pressure and mentioned strategies to obtain stable baselines, so the possibility of measurement errors in other studies might lead to inconsistent ES of physiological measures across studies.
Measurement timing. An immediate or short-term (5Y20 minutes) effect of massage appears to be more consistent than long-term effects (1Y2 or 24 hours). Not surprisingly, most studies concluded that massage was a short-term intervention. Given the limitation of research designs in this review, the length of massage effects and the appropriateness of the measurement interval still remain unclear. The failure to know the duration of massage effects might partially lead to statistically insignificant findings. For instance, Corner et al 20 concluded that insignificant massage effects on anxiety and depression, which were measured 24 hours after massage, might be due to missing the appropriate time. This finding, however, conflicted with their qualitative responses, indicating that the duration of massage effects lasted on average up to 3 to 4 days. In addition, massage was even shown to last for 2 to 5 hours and 24 to 48 hours for inpatients and outpatients, respectively. 13 Because of the discrepancy of time effects of massage noted in this review, future studies need to examine the length of massage effects with a repeated measures design in conjunction with short-term measurement intervals to establish the optimum length of massage sessions and appropriate wash-out period for studies with crossover designs. Sample size. Very few studies in this review had a statistical power of 80%, limiting the ability to detect the difference (change) between groups in response to massage intervention. For instance, in a study of 28 participants, Weinrich and Weinrich 41 concluded that there were no significant differences between the control and experimental groups on pain intensity immediately or 1 and 2 hours after massage intervention. We speculate that a range of power of 5% to 8% may account for this insignificant finding. To detect group effects adequately, this study needed a sample of 326 participants in each group, based on 80% of statistical power with an ES of 0.22. Similarly, Wilkie et al 28 claimed that a total of 160 participants were needed to reach 80% power for detecting group differences in future studies, whereas the actual sample size of this pilot study was 29, with a power of 17%. Future studies with large sample sizes, equally representative of men and women, are needed to increase the likelihood of detecting significant massage effects between groups. For studies in patients with cancer, however, it might be challenging to recruit sufficient sample sizes within the designated timeframe due to patient attrition related to the advanced progression of disease, such as in hospice populations. Alternatively, investigators may consider selecting outcome measures with at least moderate ES leading to smaller sample sizes.
To allow clinicians to translate validated evidence into best practices, future studies with more rigorous approaches and reported using CONSORT criteria are needed. This review is limited by the quality of the reported studies, which may or may not have fully described the nature of the studies. Furthermore, the efficacy of massage delivered in a nonresearch context is not addressed by this review.
In summary, the effects of massage in this review are inconsistent, partially due to a number of methodological issues related to less rigorous inclusion criteria, failure to consider potential confounding variables, inconsistent massage doses and protocols, less than rigorous research designs, measurement errors, and inadequate statistical power. Despite the methodological flaws, trends suggest that massage appeared to have an immediate or short-term (5-20 minutes) effect on improving pain intensity, nausea, fatigue, distressing symptoms, anxiety, self-report of relaxation, and physiological arousal. Unfortunately, the methodological flaws prevent conclusions about the efficacy of massage in cancer patients.
